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>fb^^^:®18±{^^$^7c. &;Mfc^¥J*#«21K:oVVT\ fl^^ 

^mA^^^s is £9 vh£ t-rzz tx% z.<Dt&#i<Dmto&$iz.z* 
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[oo93] zfomm^^^wm2i<ow^hLx^ m^mwrn \z^wj* (in) r 
[0094] ^M\&m^mvm2.\<ommz, ^^hm^nf ^tcubiz-^^mmx-h 

[0095] Tfefc* Sg:Mb^¥^#*21<DpMKw^h£LTteBe, Zn, Cd, C, Mgfc^tfS 
v^c#>^ £W&^<m^^bfrZ> 0 £fcp§«K-fc 0 V^Ste, ^igfei^+^^/h 

[0096] tsbi^ ±^vtcm^m^wmti-^h^m^mi^^m^^mmi5±-v 

mi4tz. mi3iz*k\_,tcn&<DAimmx»tbz> 0 mi4iz&^x. mf-^m^tcm 
-m?b^x<Dit&M¥mfofcftm±>y-te, mmi5±x\ mmimz^xmw. 
mmmmmznx\,^ 0 i-t^h, mm5±Kmmm^mmmm^titc^m 

\^x,m±^(Dm^t^m^mfcm2ibm^^(Dm\zmm^titc.±^(Dm 
^4k&m¥m&mi6btmmi9iz£vw.mzmnmzmM&tix\,^ 0 mm 

m&nx\^ 0 mi4^;fcvvc mWit. tum&x&^^tmwimzm*) 

[0097] ^wn-mMKmizm^ mm(D^m^mfcm^m^>^mi3^xum 
i4iz^-f£?ti;mi£b-rz>z\bx\ &^~m^h(DMtt5£L&t>^z>z\btf> tsm 
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[oo98] #*5 % imw<D~ mffiMm\zmz>ifrf\.m±i/y-&mj8.'rz>, ^t^-m^m^m n 
&mn)$mjjm$:m^xmf$.£tLZ> 0 mz.i*s ^i^^^>-(mbe)&, mm 

mtvxte, m-wt7£tsw&\ mx.it, ±m^^mz.xm^titc^^ 
mfcm KMi-x, m^tm-c^r>vj &m v ^xm^i^^mi^m i6^>- 

b-C, m^ftM&tcfrOlty-^y^Jf&ftX &\,^X\ SiN^SiO ftb&s^y^^ 

1 

[0099] *fc, _b5z6bfclHlO % mi2\z:^1r£otj:m--m7'(Dm?\.M J tyy-b, mi3RXfm 

i4^irx^m-m^mmmmmmm^tc^m^>'^b^m^x^m 
tty^is-y-rmmifmb^x^ ttritf^^^^it, m^mubx^x 
mmirmmm&&fa±irz~b<Dx%%B&^^mx$>z> 0 

mmft&Zo xm±>^^m^m^mmm^ioHz^mxh^)±m^W:xmt^ 
!mmmi^^m±y^Am±y^b\^x^m^^b^mm^h<>ti 0 
[oioi] ^T^^Bj^fe^. ±^tc^^m^m^m^y^-K^^x. mmm^ 
ti^T^bum^mnm^m&b^xm^^mm^m^m^m^m 



WO 2005/027228 



26 



PCT/JP2004/013158 



L/c 0 ^.(D^tmmtim<Dm^m(Dm^, mttnmmtite^tcft. %z<dmx 

[0102] *fc, ^MOS(S7©ie^*lc«S{b^^fl^^**i^^ -fe^d^ 

[0104] (^Ji^ii) 

MBEjfe^J:«9, GaAs^^JiicyvK— :/<£>InAs Sb £:2 m mJ&ftbfCo InA 

0. 23 O. 77 

sSb?$Jg|(Dffi|#t£}^ van der Pauwl£-e$J^Lfc^5, Sfi"e©»7-;8Hb£# % 3 

5, ooocm Vvs, hffi^tcm^Jn:) ^20 q „ ^yrjftStfsi X lO'^^/c 

t^eb^u y:7H*^&Kj:«?mtf*^jsfcbfco &ymntn. 35^x115^ 

o 

[0105] mmm&t^mv^ym&m&mmLtcMmim&m-i. ii^ocMos^Mv-e 
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[0106] ft^ayfcV^j&f&lHz, *tWfflr«i|eiHz-eM^*5»tSlS 

S£:$Ja£Uc£^ D* = l X lO'cmHz^/Wtibofc. D*te, ifc&MHE 

^jSr^-f S/Nifc3»ll!:^«fc«)»!^B«;A*3fc3ft* (w/Hz 1/2 ) © 

< V LTV ^^flgRUfco 

[0107] (^Jfe^2) 

MBEfe{;iJ:<9. GaAsS^±fcyi/K— ^"InSb^rl m m, /VK— ^InAs Sb 

0. 23 0. 77 

mJdfcljfcgUfco ^b#4fc^*frJi©«l«H4W:, van der Pauw£fcTa!|^Wt^ 

^a-e©s^»S^5i, ooocm Vv s> hffift«pmtfc)flS2on, ^ 

mWi. 35jumX115jum^tf-Lfc 0 

[0108] mmmmt^ByK°>y®&mzmm^tcMmm®m-z, ji^cmos^-ivt 

[0109] 500KC0H^, 3te^-3ylf^«»£*lHz, ^^i^glHzT^M^ttS^ 
ftSrSteUfci:^ D* = 2X lO'cmHz^Vw-efcofCo HJfi^|2^5*^j»-fe 

[0110] (^m0IJ3) 

MBEfe(C«t»9 N GaAsS^_h{vl5nm(DInAst3nm<Z)GaSbt^^a^50MW^ 
Sb, jfiKHffltat^fifcb^fco ^Jfe^J3tC#5jgfe^at<D|^#ttf*, van der 
PrnwrnX-mfeL-tck^ mm.-T*<Dtt&Wl8£&8 t OOOcmVVs, N&*fc(3R 
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GaAs^^^^$tL^k^^^#:J^^^f-^5/^^^fTofc#, £M (GaAs 

htcsiNi%mwk±^mMi®ft<D&mmrt&ft^\ au/tisteb^u v^h^-ym 

\Z.£K>nM%Bf$.l'tc 0 35/x mX 115 n m^H-Lfc 0 

com] mmm^t^B^^^m^mm^tcmmmmn, it^cMos^y^ 
tern. it^m^m^^^mmmmm^^K^^^^u !M^r-# 

[0112] 500K©li#:*P. 3fc^ayt!V^MjR«lHz, *S*#^lHzT*£fifc:*5»tSJG 
S^S'JSUt^^ D* = 1X lO'cmHz^Vwirffi^^UTCo a£«<J3^#3 

[0113] (^J£0!|4) 

= 3 X 10 18 JJ!rT-/cm 3 ) a/tm.iV vCpfflK— fcV^£*LfcInAs Sb (pMK 

0. 23 0. 77 

— If ^»ffi=3. 5 X 10 16 jg^-/cm 3 ) £2 n m. JfcWCpSIK— tT^SttfclnSb ( 
pMK-tVi/#^ = 3X10 18 ^/ / cm 3 )^0. 5jumJifc«Ut, ^b^^ffr 

As^lC^^tb^b^^frlS^l^^y^^Sr^ofc^, (nSGaAs 

wtsiNftmm±'T?w&w&<Dfr&mir$rff\t\ Au/Ti£EB^u vyh^m 

\z£VWB&J&l&Uto glftmmfe. 35MmX115^ml«Ut, Hlfe^l4^5 
[0114] ii«laIJ»fc^ytr^iaj»«%*WL*ifc«lHll69|JW:, IfOCMOS^t 
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cons] sooKomitfF, ftf-ay&ymmkiHz* m^mmmiiizx^mctertzm 
[oii6] (mrnms) 

MBEmKXr). GeLAs&8Lk\ZS<<y7TMkLXAl Ga Sb£rl50nmJ&*Lfc 

0. 5 0. 5 

31 #J^#/ 7°(OInSb^0. 5 a* m, InAs Sb £2 m mi&KUCo InAs 

O. 23 0. 77 

Sb^MOBI#t£te, van der PauwgrefclJ^Lfc^^ ^MX><Dm*&W}&&45, 
000cm VVs, iX-h^(^^^:)7)S40Q N ^UTitS^5X 10 16 M^-/cm 3 

[0117] ««|SII6^3yl^^|Elje^«*L*J^|HlJ»«tt, m^(DCMOSy^X 

^nxmmmsizm^^m^^ic^muto 

[0118] 500K<DSffc£\ ft^ayfcfV^ffiS&lHz, ItWfflr^&ISlHz-C^iaiZlfcttS^ 
S£$J/£b£±^?>, D*=3. 5X 10 7 cmHz 1/2 /WiiliIt^o^ HJS#»J5{C 

m&&mz<\,^m&ftL,x\^z.k&mmi'tz 0 
[0119] (n«je) 

MBEfcfeMJ;^ GaAs^K±^/^K— ^InSb^l n m, pMK— fcV^tWhlnAs 
Sb 2 v n&m\Zf£&Uto InAsSbmm(Dm¥?m-±, van der Pauwj£-e$J^ 
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[oi2o] ^(D^m^mwmm^m^x,mmm2mm\u^^mw^^^^ 

[0121] 500KO^^, ft^ayblV^Mifc&lHz, *t###«lHz^»fc:ft»*5l« 
S^SiJ^L^r^>, D* = l. 2X10 8 cmHz 1/ Vw^^^^bfc o ^Ii£#ij6tf># 

^-fe^iMcr*. iBs^^^— ^mtw^fe-f , nmMx*>mtpb€<D&m&%: 

[0122] (Ul»!|7) 

MBE?£K:£^ ^^<7)GaAs^^^-hl-ZnSr3. 5 X 10 18 j^/cm 3 K 
— fc°>-^Uc:InSbJi£r2. O/imMU ^<E>_hfcSi&l. 8 X lO^JgHVWV— tT 

^^-^HlOfcfe^^^^^trfTofco ^(GaAs^K&tm&tRt!: 
K£9W&&l&f&Ut. ^Mte225 /i mX 150 m mlzMftrUto &Mto7\Z&%> 
6o Bl5K:*5V^ ^F-^23fi^^(DGaAs^^««T^«9, 24J2pMK— fc° 
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[0123] ±mt^^mw-^m±>^, m^mzmMLtct^m^mwcm^mm 

fcW~m<D^/\s3c—\-il. 2mW/cm 2 tfc5„ ^ByH°^(Dm^WcmOHzXh 
V^nft^<D%*fryYttZ7VV#bLXSi*®imLtz. 0 
[0124] mt)W£<Dffl?&&%;%m22\Z.^ir 0 W^«JEEtt54nVefct). ^ia^V^T^ 

[0125] (HJfe^8) 

MBEfeKlJ;^ ¥&m&<DGaAsm$&mm±\ZZn&3. 5 X 10 18 JS^/cm 8 K 
— fcT^UfclnSbJi&l. On m^L, ^<D_Bz:Zn£6 X 10 16 Jj§C^/cm 3 K— 
^UtInSbJf£l. OAtm^SU Sbf^O-hfcSi&l. 8 x 10 18 JP§HS/cm 3 K— fcV 

^utinsbs&o. 5^mfijcSbfc 0 z.<D4t&tomm&mm%m^x, i\&m*m& 
&k ^M^titc^^o ^mfcrn) &siN;<yi/^<-^>3ismxm^tz 0 ^x\ 

Mffc£tltcSiNi%m&±XnMnft<Dfy1&Mtf&ft\<\ Au/Ti^EB^U y^h 
*7&^J:»3«ffi^J^U^o ^3feffi^225 M mx 150 M mfcRtmt, MMM8 

5£-?&5o IH16(C*5V^T, ^F#28ttifi5*^fcpSIK— fcV^LfclnSbJf-efc^ 29 
«{£^^^pMK-t°^LfcInSb«-efcD.30^nMK-tV^b/cInSbeT*fc5 

o 

[0126] -bia^b^fe^fr^ijft-fe^m, mftm&mtoutt%<Dm*<DWtm&W£ 
zmtjmmtLxmmLtco j&js, au^tp^-fe^?a^^®(27 < c)^fe§ 0 ajh- 
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[0127] M£jn]£<DmMffi&&mMm7bmc<m22iz*k'r 0 mtfmmmuhvx^, 

[0128] (#£16099) 

MBEfeJdit). ¥MI&m&<DGaAsm£&mtiL±kC, Sn&l. OX 10 19 J[g^-/cm 3 K 
— fcJV^LfclnSbg&l. O/zmMU vLtf>_BcZn3:6X 10 16 M^/cm 3 K— \£> 
^LfclnSbJl&l. 0jamJEfc£U£kfc:£<D±»CZn*r7. 0 X 10 18 Jj^-/cm 3 K— 1° 
^LfcInSb^O. 5AzmfiK«UfCo ^b^^#«IMV>-C, >fb^^#; 

m8t<DrMY— tV^$tlfcInSbM^^V^^h?r^<57hfe0^^^^^c^ 

*"7mz£x>w&&&f&uto ^%mm^225n m x 150 m mizmtYvtzo mmm9 

IE, llife^J9<D«3t{* % MMM8(DWm^\,^X. pSlK— fcV^g28£n§!K— 
30£^ A^#t>ofc«5t-CfeSo 
[0129] ±3Bfb^^#^*»Hr>-fr|i:, ^^^Lfc^O^^-O^^IelB&mffi 

[0130] mt!m&(Dm^^mz<m22K^'r 0 m^mffmssnv-t?^ mi&M8<d 
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out d 

ucsn%m\<^^biz£%mt)mto<D^&mmirz^b&x%tc 0 

[0131] (^Jg^ilio) 

, Zn£3. 5X l0 18 M^/'cm 3 K— fcV^UfdnSb®^, Ii^(Di©i^t^ot 

, mm*<D&mmj&£tLX\,^M<Dm*<D. si«ri. sx io 18 jp^/cm 3 K-t^ 

316^^18^ mX 18Mm-Cfe«9, GaAs^&Jh-e, ^-^£125^, ff^lj^b 

^o^^bfco ^Ufi-fe^§iS<Z)-gl5^i-gfrffiEI^|i|i8^^-t-o 

[0132] ±m^m^mi^m^-m±^^ m^m^mmvtct^(Dm^(Dmwcm^m& 
&mtjm.)±bvxmfeL,tc 0 fcas, nmtp^-t^y-Mmnmntej^x&Zo am 

[0133] ±|E125i@^L/c^tC*3V^12. 5jz V<£>tiJ;0m/E£#*: o i~^^>, _LgB 
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[0134] *fc, i25mmwtL-tc±>-y-zm ^mmmmmu ^Mx^m^ix.) out 
mz.^x, ^m^-v^mFFDTi-^^m^^xm^L-tco m^mm^n 

[0135] -T^^^x ^^<DM^\^<Dm7iX^^B^y>'M^(D^Xh } 0, lOHzSX 
[0136] (Hlfe^ll) 

mm&l&J&lstlo Z.<Dt%, feSKf^-CQ, Sn£l. OX 10 19 jJf^/cm 3 K-fcV^LfcI 

, zn£7. Oxio 18 M^/cm 3 K— bV^b7tlnSb^i:Sr«^CW^^i-SJ;5(::« 
l£S:7&£Ufco ^bfc^— ^<D^5tB^«18 /x mX 18 /t mXfoV^ GaAs^K 
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[0137] -tmfc&w^m&fiwm-t^-y-i^ fcKmzmMi,tct%<Dm*<Dmtk\m®m&. 
^mt>m&t\.xm\^tc 0 *©*s*w:22. 5^ vt*^ mmmio<Dm-mmm 
^m^m^mmat^xmi. sm<omMmhfiito mfe*<D±^y-um 

o 

[0138] JilB^^^#:#^^^<^^^^^^— (cj:t)^^bfd^m. 

[0139] (»^J12) 

^bfdnSbJlSrl. Ojum/&ftU ^<£>_LMZn£5 X 10 18 j§CT-/cm 3 K— fcfV^Uh 
Al In Sb£0. 02 ju mML, ^C0_h^Zn^l X 10 16 Ji§C^/cm 3 K— fcV^Ufcl 

O. 2 0. 8 

nSbJl&l. O^m/fcftU r<DJb^Sn£l. OX 10 19 JP§^/cm 3 K— tfV^UfclnSb 
£0. 5*imfifcBUfc, Mffc-a^iNltfWIJRSrfflv^, ^b^»^NM#ffe^»Srf^ 

#CWt?, J&I&&thfrSiN&mi&±XnmUft<Dfr&Mft&ft\<\ Au/TiSrEBS 
;*U y^h^^^i^ma^^bfCo ^7tjgte25/imX 150 n mratfut 

. mmmi2\zm^t^m^mi^^m±>^m<Dmmm%:m20icm-r o 111201c 

0. 2 0. 8 

[0140] mK&&m&vfzb%<Dm?<Dmnw£&Mt>MEztvxmmi,tc < , 
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mmm^m^^A^uto awu^***©^/^— w:i. 2mw/ C m 2 tfc 

[0141] _h^(D«^^J;oT#btvfcm^mJE«242nV-efcofc„ ^^^^^^11 
[0142] £fc, ^^(D^gtSr, 0. 0lVjE<D^4T*&frlftcm&b. 0. OlV^fZV^T;*^ 

jw^^-cay^u May^m^¥^fit^if v/<-<Tx<Dm^-m.m. ti,xm 

0 

o 

O s 

[0143] 

kT 



[0144] kte#sw-*is7£m. mmnum, ^mmmx^ $&mmm. 

s 

d out 



[0145] G6fe8] 



ex-pl^l-1 



[0146] tot, ^fam^i nm^(Dummm<D^^m\^x\^ 0 

s 

[0147] 11123(3:, #btvfc^Jfe^|12^^iife^)9(DI <D%g%z&*k-f 0 El 23 {^^5^, All 

s 

s 

[oi48] -ttefrib. Aiinsb^^yT® Kxmmmmmmzfrzwm&mmx^tco ^<d$j 
jh^^ m±i&mjmvx^z> 0 

[0149] (Hjfc0!ll3) 

MBEj£t££^ ^mi^(DGeiAsW^Bmm.±KSn^l. OX 10 19 Jj|CT-/cm 3 K 
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— tVi/LfcInSbJf £1. Oju mjfcSU iO_h{CZn^l X 10 16 Jg^/cm 3 K— fcV 
^LfcInSbJi^l. O^m^U ^Oj^;iZn£5X10 18 JJi^/cm 3 K-- tV^UiA 
1 In SbSrO. 02 a* mJ&ftU Ji^Zn§r5 x 10 18 Jjf(^/cm 3 K— fcV^Utln 

0. 2 0. 8 

sb^o. 5^m^bfc 0 ^.(D^^mw-mm^m^x, it&m^mvf^y-n* 

fcmm^tt^X^ m^ftM<Dtcfr<D^^y^>>sf$:ft<>fc 0 ^Of, ^®(GaAs 

fto #cwc% wm£titcsiN&mwk±xmMnfr<7)&f&mrt%ft\,\ au/ti^eb 

y7b^^^J;«9mil?r?f^L^:„ S3t®«tt225 ii mX 150 /z mCTff 
[0150] L/ct#omT-^^^Sffi^Wij«i±^b-CaiJ^Lfc 0 mfe<P 

<D±>-y-u&femu (27X;) xh% 0 AM^%ftt\-mn5ooK.<Dmfcfi 3 %®imLx 

[0151] ±&<DMmz£^xnbtifr&timj£m65nvx%><>ti 0 z.<DMt>m}±<Dm'fe& 
. 2i%tmm&}izmtoirz>z.b$:mmi,ti 0 

[0152] £fc, m^^fu^T^m.^. OlVlECD/^T^frmzM-kb, 0. 

OlVA^WT^^^^tfc^tT^^L/CoMffliJ^mo^fit^n^MT^ 

(Dmi-mnR tvxmfeu mmmi2(Dm^tmmKmamm 

0 s 

&&nmffli2, mMM9<DM&tmmiz.m23fc*k-t- <> m23^-Tx^ mmmi 

3^1 ^Ob, MM&\l2kmm^ AlInSb(D/^UTS^^bfc#^^irV1h^*5 
ft5£&fg®$Ll tt, AlInSb(D^yTjg£^fflL^PIN^*-— Kfitit^^-lClt 

S 

yrs icxv&mmmmmztizwmzmmxztc,, 
[0153] £e>^ ^nij^mjBE»j^i-?,^0j<Da!i^jfeTi*, ^tm^i mmmm 

ph d 
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[0155] mxv. mmm^mmm^tmmmist^mM^ti^ti^ibtco ^e^m 



n?43— vmrn^m^tt^xm^^u^vx^ ^^.t^mm^tc 0 ^.n^m. 
[oi56] —jjx\ mMmi3(Dytmun, mMm^piNy^—^m^m^it^Xs 

ph 

h<Dx&z> 0 *rtKt>ib. ^um^ma)^±ir^^mmx^t' 0 -rtztt, mm 
[0157] mmmi4) 

MBESfcKJ;^ ¥fflgm<D, GaAsl|Mgifi£tR±J::Sn*:l. 0 X 10 19 J5iCT-/cm 3 K 
— tV^LfclnSbS^l. 0//mMU ^<D_h&3:Zn<Srl X 10 16 JPiC^/cm 3 K— 
i/bfdnSbS^l. O/im^fU ^(D±lCZn^5X 10 18 |^T-/cm 3 K— fc°^bfcA 
1 In Sb£0. 02 m mML^ C<D_htCZn^5 X 10 18 ]g^-/cm 3 K— tV^Lfdn 

O. 2 O. 8 

— t^^$tt/cInSb«^^^^h^^5/cfe^^^^/cfi^^y^ 
^m<DtzJsb(D^^y^^n^trio ^ffiCGaAs^&^t^S&fCJI^ 
iN^J^JiT'S^gP^^^^^it^tTVV Au/Ti£EBS^U y^h^&^J;?) 



out 



ph 



[0154] [ifc9] 




Ph 
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W&bl&J&Uto Z.<Db%, &Z>m^<D^ Sn£l. 0 x lO^J^/cmV-tV^bfcI 

, Zn£r5. OX 10 18 Jj§C^-/cm 3 K— fcV^LfcInSbM££tt^l$fc^i-5«fc5&-m 
^Jf^bfCo ftf$Ut^—m^r<D§:ym$MY£9 n mX 9 M inCfe^ GaAs^&Ji 
-e260^@ff^^cLTV ^„ ^Lyc-fe^ih§|5(D— §P^-t"ifBllItt|l|25{vl^i- 0 

[0158] mftm%mM\^tct$<Dm*<DmMmj£&m±>mf±bLxmfe\-,tz 0 sy^^ 

<©-fe>^?aflf tt^ii. (2rC) -efe?>„ A*|-r^>#^f*500K<OH#:i^^fflU-C 
&Kffi!l*^#^SrA#tb^o AWLfcg^i©x^-[j:i. 2mW/cmH 
[0159] #^/ct±l^V ^91/zV"efc«9, ^fil-43V^-C100^V3ev>W^mjBE^#^ 

out 

m^-f-t, mftm±>'Vic%s^7})yh*Km.?f-&fr j £%z.kx\ mmz*s^x%t 

[0160] (HJ£^l)15) 

[0161] ittllUj^^aytV^IelgS^ir^^bfc^lHlJiSgp (ic) fit, ii^oCMOS^ 

/^#&<>vxmMmi5fc&%mftm±^ic&$Emi,tco m26K*:<Dmmm&^ 
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[0162] ^m^it^^^±>^icn, Mi^3 mm x3mm, J?£l. 2mmi:^*(-i 

[oi63] *fc, mnmi5imz>mf\-m-t^ic^ m^te^y^-^hmfrhn*. mm/ 
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[2] mmit^^m^^mt, 

[3] Wlfe,^y^rm^. AISK AlGaSb, AlGaAsSb, AllnSb, GalnAsSb. AlInAs 

[4] HUWB^^^frS^^ |g-^4»^#« (D^S^b^, ^o^Jg^b^- 

4^2gft:Jg^ N InSb, InAsSb, InSbBi, InAsSbBu InTlSK InTlAsSb, InSbN 
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